Objective: To analyze postural control in acquired and congenitally blind adults. Methods: A total of 40 visually impaired adults participated in the research, divided into 2 groups, 20 with acquired blindness and 20 with congenital blindness -21 males and 19 females, mean age 35.8 ± 10.8. The Brazilian version of Berg Balance Scale and the motor domain of functional independence measure were utilized. Results: On Berg Balance Scale the mean for acquired blindness was 54.0 ± 2.4 and 54.4 ± 2.5 for congenitally blind subjects; on functional independence measure the mean for acquired blind group was 87.1 ± 4.8 and 87.3 ± 2.3 for congenitally blind group. Conclusion: Based upon the scale used the results suggest the ability to control posture can be developed by compensatory mechanisms and it is not affected by visual loss in congenitally and acquired blindness.
INTRODUCTION
According to the World Health Organization, blindness may be defined as any condition associated with total loss of vision, or visual acuity lower than 3/60 in the better eye with the best optic correction (1) . Postural control depends on the integration of various sensory modalities and involves the control of the position of the body in space for the double purpose of stability and orientation. The neural components essential for postural control encompass motor processes, including synergies of the muscular response; sensory processes, encompassing visual, vestibular, and somatosensory systems; and the higher level process of integration, which is vital for mapping sensations for actions and guaranteeing the aspects of anticipation and adaptation of postural control (2) (3) (4) . As of the moment in which one of the systems involved in postural control decreases or loses its activity, in this case vision, there is a functional drop in the mechanisms involved in postural control. The visual deficit causes a delay in the response of the vestibular system and a greater variability of the center of pressure oscillation, leading to changes in equilibrium (3, (5) (6) (7) .
Evidence shows that cerebral plasticity of blind individuals allows areas commonly associated with processing visual information to be recruited for the development of other capacities (8, 9) . Nevertheless, given the relevance of vision in posture control, there is the hypothesis that states that the absence of visual information cannot be compensated by other sensory information, which brings on postural instability (3) . Visual loss, besides causing changes in posture control, leads to increased social dependence, limitation in the performance of daily activities, and increases the chances of falling (10, 11) . The Berg Balance Scale (BBS) is a widely used instrument for the verification of functional balance and risk of falling based on 14 tasks of daily life. It was developed by Kathy Berg in 1992 for an elderly population and patients with age-related balance deficits (2, 12, 13) . Despite the wide range of information about the influence of vision on spatial orientation and posture maintenance (9, (14) (15) (16) (17) (18) (19) (20) , little has been studied as to the behavior of postural control of subjects with congenital and acquired blindness.
OBJECTIVE
To analyze the postural control of adult individuals with complete congenital and acquired blindness using the BBS (Brazilian version), and to verify possible correlations with the functional independence measure (FIM).
METHODS
The study is descriptive and exploratory, and was carried out from the period of May to September of 2008 at the Associação Catarinense para Integração dos Cegos de Florianópolis (ACIC).
Sample
Forty-six subjects were selected, diagnosed with complete blindness, and divided into two groups, one with congenital visual impairment (CB) and the other with acquired visual impairment (AB). All the subjects were submitted to prior ophthalmology assessments before entering the ACIC.
This study excluded individuals who presented with neurological lesions that are known to cause balance deficits, vestibular and/or hearing dysfunction, low vision or partial blindness, cognitive compromise, and visual impairment for less than 3 years. Of the blind subjects selected, six individuals were excluded for not corresponding to the inclusion criteria of the study.
All study participants were in training for orientation and mobility or had already concluded the rehabilitation process.
The main causes of blindness were: glaucoma, prematurity, accident, retinal disease, toxoplasmosis and old age. Other causes of visual impairment included rubella, meningitis, ocular infection, fibroplasia, measles, neurosarcoidosis, hydrocephalus, and idiopathic causes. Table 1 shows the characterization of the sample. 
Instruments
The instruments used for the collection of data were the Brazilian version of the BBS (13) and the motor domain of the Brazilian version of FIM (21) . The BBS (Appendix 1) is composed of 14 tasks to be evaluated, in which each one is scored from 0 to 4, according to the performance of the individual in executing the task. With a score of 0, the participant is incapable of carrying out the requested task or requires a maximal degree of help to execute it, and a score of 4shows that the participant is capable of completing the task requested with no difficulties. The highest score of the test is 56 points (2, 12, 13) . Due to the fact that the BBS is not specific for the visually impaired, before the test we took the patients through recognition of the location and the materials used by means of tactile stimulus and use of the locomotion device (cane), as well as a detailed verbal description of the tasks to be performed and an adaptation of these tasks for the study population. The instruments utilized were a stopwatch, a measuring tape, a chair with armrests and a chair without armrests, a wooden box (51 cm wide, 34 cm deep, 20 cm high), and a straw hat.
Adaptations were made of two specific tasks: -task 9: The individual under evaluation recognizes with his/her hands the object prior to performing the task. The straw hat was the object chosen due to its texture and easy identification; -task 10: A sonorous stimulus (clapping) was chosen instead of an object to stimulate the individual under evaluation to turn around.
FIM has the objective of quantitatively evaluating the load of care demanded by a person for carrying out a series of motor and cognitive daily life tasks. The motor domain of FIM verifies the individual's performance for a set of 13 tasks, in reference to subscales of selfcare, sphincter control, transfers, and locomotion, with a maximal score of 91. For the population under study, the use of a cane for orientation meant the loss of 1 point on the locomotion task for all participants (21) .
Procedure
The participants were previously interviewed for collection of social/demographic data, facts on associated comorbidities, the practice of physical activities or any other factor that might interfere in the physical examination of balance. Physical activity considers both present and past activities. The individuals were initially submitted to an evaluation of posture control by means of the BBS. Next, the subjects were submitted to the assessment of functional independence by means of the motor portion of the Brazilian version of FIM.
Statistical analysis
For the statistical treatment of the quantitative data, the statistical program SPSS version 13.0 was used, and the descriptive or exploratory analysis of the data was done using means (x) and standard deviation (SD), when addressing numerical data, and percentual frequency (%) for categorical data. For the comparison of variables, the independent t test was used to identify the differences between the two groups of participants.
Spearman's correlation was used to measure the strength of the association between posture control (BBS) and the levels of functional independence (FIM) of both groups. The strength of the correlation among the variables was described using the coefficient of correlation (r). 
RESULTS
The average time of lesion was 14.95 years for the AB group, and 32 years for the CB group.
The results obtained in the evaluation of posture control by means of the BBS showed a high overall mean for both groups (x = 54.20 ± 2.6). Among the 20 participants of the CB group, the minimal score on the scale was 49 and the maximal was 56 points (x = 54 ± 2.42). For the AB group, the minimal score obtained on the scale was 47 and the maximal was 56 points (x = 54.4 ± 2.54). Both groups showed similar high overall means in the test results, and 50% of the sample displayed a maximal score of 56 points on the BBS. There was no statistically significant difference in posture control when the two groups of blind individuals were compared (t = 0.509, p > 0.05).
In analyzing the strength of the correlation of posture control by means of the BBS with the results of functional independence by means of the motor domain of FIM, unlike what was expected, the findings revealed a non significant correlation (r = 0.274, p > 0.05). Figure 1 shows the performance on BBS and FIM for both groups.
When analyzing the relationship of time of lesion with the performance on the BBS, it was noted that Table 2 . Performance of more complex tasks in Berg Balance Scale the group with time of lesion of more than 10 years had a better performance on BBS (x = 54.45 ± 2.25) than the individuals with visual impairment for less than ten years (x = 53 ± 3.26), albeit without statistical significance (t = 1.439, p > 0.05). The results suggest that the time of blindness did not exert a direct influence on the posture control of the visually impaired with lesions for more than two years.
In the same way, there was no difference when the posture control of the individuals was compared to a rehabilitation time superior to and inferior to 2 years. Despite the group with rehabilitation time of more than two years having shown the best results on the BBS (x = 54.52 ± 2.01) relative to individuals who had been in rehabilitation for a shorter time (x = 53.57 ± 3.83), the difference was not statistically significant (t = 0.745, p > 0.05).
When analyzing the performance of activities of the BBS, among the 14 tasks that make up the scale, there was greater difficulty for the participants in four specific tasks: reaching forward (Task 8), turning 360 o (Task 11), placing one foot in front of the other (Task 13), and one-foot support (Task 14). In spite of this, the average score for each task was high, and 30 participants attained the maximal score on Tasks 8 and 13; 35 participants reached maximal score on Task 11, and 23 participants had the maximal score on Task 14. The means and percentages of the tasks may be seen on table 2.
However, the anatomical separation of the systems involved in postural control suggests that the nervous system has the ability to discreetly change the primary source necessary for posture adjustment. In the absence of the visual system, the dominance passes to the vestibular and somatossensorial system, a fact that explains posture control in the visually impaired (23, 24) . It is a known fact that the BBS was created to evaluate balance and risk of falling in elderly persons, with a maximal score of 56. A score of 0 to 20 is related to poor equilibrium, and from 40 to 56 to good equilibrium (2, 12, 13, 25) . The present study analyzed the posture control of individuals with congenital and acquired blindness. The results obtained in this study, by means of the BBS, showed that blind individuals with a time of lesion of more than three years display good posture control. The subjects analyzed reached scores close to the maximum, which suggests that blind individuals present with compensatory mechanisms that guarantee posture control.
In a study using a more sensitive instrument for analysis of equilibrium (force platform), Nakata and Yabe (17) investigated the velocity of postural adjustment after displacement on an unstable platform comparing blind and seeing individuals. The results of the investigation suggest that the capacity to control balance with automatic posture responses is not affected by the loss of vision in congenitally blind persons when compared to those with sight.
In agreement with findings in literature, in comparing posture control of the CB and AB groups, we noted that there is no statistically significant difference between the two groups. All the individuals participating in the study had a time of lesion of more than 3 years, and despite this variable not showing a statistically significant influence on posture control, the similar results in both groups reinforced the perception that blind individuals develop postural adjustment mechanisms after the period of adaptation of the deficiency, so as to allow posture maintenance (3, 26) . In the present study, the average time of lesion for the AB group was 14.95 years, a factor that may also explain the similar results in both groups, as a result of the period of adaptation to loss of visual information. Additionally, all study participants were undergoing or had already completed the process of visual rehabilitation, including orientation and mobility.
Barry et al. (6) , when studying vestibular function in congenitally blind individuals by means of cerebral cortex stimulation, found that blind persons are less able to use spatial mechanisms during vestibular stimulation, but when submitted to the activity of There was no statistically significant difference in the tasks when the performance of the two groups is compared (Task 8 t = 0.936, p > 0.05; Task 11 t = 0.252, p > 0.05; Task 13 t = -0.936, p >0.05; Task 14 t = -1.436, p > 0.05).
DISCUSSION
Visual information is very important for balance control and precision of the velocity of movement of objects and body segments, as well as for the time and exactness of the motor reaction, and its decrease could lead to postural maladjustment and/or disharmony (22) .
spatial orientation, can increment the vestibular response. Schmid et al. (3) , in researching the performance of static and dynamic equilibrium in subjects with acquired and congenital blindness using the force platform, found that both the groups of visually impaired individuals showed similar responses, suggesting the prolonged absence of visual information promotes strategies for maintenance of postural control.
Accordingly, Stones and Kozma (26) , when evaluating equilibrium in 22 blind individuals found no differences between the group with congenital blindness versus the group with acquired blindness. In this study, a minimal difference in balance was found in the comparison between blind and seeing individuals.
Rougier and Farenc (27) in researching the effects of loss of vision on posture maintenance using the force platform found that blind individuals have a decrease in movement of the center of pressure and the center of gravity, allowing maintenance of postural control. In the above mentioned studies, even though the force platforms were used for analysis of equilibrium, the findings were similar to those of the clinical instrument used in this investigation.
Nevertheless, we should consider that the BBS was initially developed for analysis of balance and risk of falling in the elderly population and not to evaluate equilibrium in adult blind individuals. No scientific record was found on the utilization of the scale in the blind population. One should also consider the small sample used, which does not allow us to widely infer the results found.
CONCLUSIONS
Based on the findings of this research, the capacity to maintain postural control is not affected by loss of vision in individuals who are congenitally blind and those who acquired blindness with time of lesion of more than 3 years and are independent in daily living.
There was no significant difference between the groups, suggesting that time of lesion, as well as the rehabilitation process, may stimulate compensatory mechanisms resulting from cerebral plasticity, in such a way as to guarantee postural control in the blind population. The comparison with seeing subjects was not the objective of this study.
Future studies that include individuals with a short time of lesion and involve seeing subjects in a control group, as well as the comparison with biomechanical instrumentation are necessary in order to confirm the applicability of the scale used for analysis of postural control in the blind.
